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{TITLE OF THE IKVELTICN; 
RESIN-ENCAPSULATED S EM I CON O'JCT 0?. DEVICE 



:' CLAIMS; 



A resir.-encapsulated semiccr.dur-.r;- device us;.-, 
a lead frame which is shaped ir. accordance with a two-step 
etching process to a body wherein a thickness of i.-.r.er 
leacs is less than that of the lead frame blank. 



r 



rrisir.c: 



ir.r.er leads having the thickness less -;- £n cf _, e 

lead frame blank; and 

terminal columns integrally connected t= the inner 
-eads and having the same thickness wi-.h the lead frame 
blank, the terminal columns possessing a cciumn-shaped 
configuration, which is adapted t= be electrically connected 
to an external circuit, the terminal columns being disposed 
outside of the inner leads in a manner such that they are 
coupled to the inner leads in a direction orthogonal to the 
thickness-wise direction thereof, the terminal columns 
having terminal portions arranged on top ends thereof, the 
terminal portions being made of solders, etc. and exposed 
to the outside beyond a resin encapsulate, each inner lead 
possessing a rectangular cross-section and having four 



surfaces incl-dir.o a f<- st s . 

' s ---<=-e, a second surface, 

third surface and a fourth surface, -.he first surf*-. 
f-ushed with one surface of a remaining po-ticr -.- 
ir.ner lead having - he sgne zri:kress w; _ h ^ . ^ ^ 

blank while being opposed to the second surface, a.-.d aa 
of the chird and fourth surfaces havi.-.c a concave S h £ 
depressed toward the inside of the inner lead. 

2- A resin-encapsulated semiconductor device user 
a lead frame which is shaped in accordance with a two-ste 
etching process to a body wherein a thickness- of inne 

leads is less than --a* -- a , 

-••<=- ~- ...e ie ao frame blank 

comprising: 

ir.ner leads having the thickness less than that of the 
lead frame blank; and 

terminal columns integrally connected to the inner 
leads and having the same thickness with the lead frame 
blank, the terminal columns possessing- a column-shaped 
configuration which is adapted to be electrically connected 
to an external circuit, the terminal columns being disposed 
outside of the inner leads in a manner such that they are 
coupled to the inner leads in a direction orthogonal to the 
thickness-wise direction thereof, portions of top ends of 
the terminal columns being exposed to the outside beyond a 
resin encapsulate, each inner lead possessing a rectangular 



S91SO v2 



2 



M-5I99 OS 



cross-section and having four surfaces including a ; ;ri - 

surface, a seccnd surface, a third surface a-~ = ' 

surface, the first surface beir.u flushed with cr.e surrace 
cf a remaining portion of the inner lead having the sane 
--hickness with the :ead fr£ , e i: ,, k w , i:e be _ 

the seccnd surface, and each cf the t.-.irc and feu--- 
surfaces having a concave shape repressed toward the inside 
cf the inner lead. 



-..--.."-Su.atec semiconductor device as 
claimed in claims 1 or 2, wherein a semiconductor chip is 
received inward of the inner leads, and electrodes of the 
semiconductor chip are electrically connected to the inner 
leads through wires, respectivelv. 

<• The resin-encapsulated semiconductor device as 
claimed in claim 3, wherein the lead frame has a die pad, 
and the semiconductor chip is mounted onto the die pad. 

5. The resin-encapsulated semiconductor device as 
claimed in claim 3, wherein the lead frame does not have a 
die pad, and the semiconductor chip is fastened to the 
inner leads using a reinforcing fastener tape. 



The resin-encapsulated semiconductor device 



as 
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claimed in claims I or 2. wherein the se.T.i cornet cr • 
...-fastened by means of insulating adhesive to the set;.-, 
surfaces of the inner leads on «ne surface thereof on wh 1 = 
:he electrodes are legatee, and the electrries cf -- 
semiccr.ductsr chip are electrically connected the i:rs 
surfaces of t»e inner leads through wires, respectively. 

The resin-encapsulated semiconductor, device as 
claimed ir. claims 1 or 2, wherein the semiconductor chip is 
fastened to the second surfaces of the inner leads by bumps 
thereby to be electrically connected to the inner leads. 

(DETAILED DESCRIPTION OF THE INVENTION] 
[FIELD OF THE INVENTION J 

The present invention relates to a resin- 
encapsulated semiconductor device capable of meeting the 
requirement for an increase in the number of terminals and 
resolving problems which are caused in association with 
position shift and coplanarity of an outer lead. 

w 

(DESCRIPTION OF THE PRIOR ART) 

FIG. 15(a) shows the configuration of a generally 
known resin-encapsulated semiconductor device (a plastic 
lead frame package). The shown resin-encapsulated 

semiconductor device includes a die pad 1511 having a 

5>UO v) 4 
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semiconductor chip ,520 *oc.,ted thereon, outer I 
to be electrically connec:fid . c ^ ''^ 

i^er leads lhl2 fo , med . 

J e = - -ears 

b=r.=i-5 wires 1530 for electrically rc.-..-.e--- 

*-ip. of -.he inner leads 1512 t = : , e bc ,,,, ? _ a l ffri ^ 
sen.,c=ndu=tor chip -20, and a resin 1540 encapsulate 
semiconductor chip : 5 20 :o protect the semiconducr cr ch.p 

This resin- 



"25 froo external stresses and ccnrar.ir.ants 



encapsulated semi conductor cev- :s , e5rer ^ 
semiconductor chic :S20 cn = h . b=n ^ g ?£d ...^ ^ 

manufactured by er.cacsuiati.-.c c^.^,,. 

- s e...-«.c.ncuctcr ch • p 1 -2 0 

"••'■•* r,,i ' -•••> **• .--a ?s ,:,., s s .„ ;:5 ; s . JC "; cr 

°- - ~ e bcndi.ne oads 152" 

. -• - semiconductor chip : 52 o. 

And, r:3. 15(b) shows the confiourat ' on e * 

- °" c - a monolayer lead 

frame used as an assemblv memo-- ~* -v.. 

. e.u .ne res- n-encapsulated 

semiconductor device shown ia . t — - • 5a - . 

t... .5 a . Such a lead frame 

includes che bonding pad 15U fot mountino the 

semiconductor chi P , the inner leads »» to be ' electrically 

connected to the semiconductor chip, the outer lead 1513 

which is integral with the inner leads 1512 and is to be 

electrically connected to the associated circuits. This 

also includes dam bars 151, serving as a dam when 

encapsulating the semiconductor chip w ith t , e resin , and fl 

frame 1515 serving to support the entire lead frame 1510. 
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Such a :e ad ; raBie is fornsed ;rcjR a _____ _^ 

s^ch as a cobalt, 42 ai: oy( a < 2 | Ki . r- .;, 5yJf - s - p . r _ S41 "[ 
all^y by a pressing working process cr sr. etching crccess 
r:3. :3{b)(Oj is a cross-secticnal view .. # 
line F1--2 of ."G. 15(b) ( -f ) . 

Recently, -.here has beer, crowing demand for t.-.s 
Kini.turir.ticr. and reduction in thickness cf resin- 
encapsuiated semiconductor device employing lead frames 
i^e the lead frame (plastic lead frame package; and the 
increase cf the number cf terminals cf ^-encapsulated 
semiconductor package as electronic apparatuses are 
miniaturized progressively 6r .d the decree of the 
integration cf semiconductor devcce increase progressively. 
Thus, recent resin-encapsulated semiconductor package, 
particularly quad plate package;-., , nd -;,< n quad flg . 

Packages <7Q-?s, have each a greatly increased number of 
pins . 

Lead frames having inner leads arranged at small 
pitches among lead frames for semiconductor packages are 
fabricated by a photolithographic etching process, while 
lead frames having inner leads arranged at comparatively 
large pitches among lead frames for semiconductor packages 
are fabricated by press working. However, lead frames 
having a large number of fine inner leads to be used for 
forming semiconductor packages having a large number of 
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che order ° : - « « •«•■*=, p-»=.», r, ; . sr .;; 

working. 

The etching process for ferric a : ££= fr£rs 

-*ir.« inner leads win be described hereir.afte- 

reference co TIG. rirsc, a copper alloy cr ,2 

thin sheet of a thinness on -_, e crder of C.2S r, : . -..1 

frame bian* K20, is cleaned perfectly ,r: 3 . 1< , . rhe ,, 

s Photoresist, such as £ water-s- • e • 

~- e -= se -" pr.otcresist 

containing potassium dichrc— - « *c - 

' = ■'•■ si::v « agent, is 

spread ir. photoresist fil.-s 

.... _.e. .he -a;or surfaces of 
-he thin film as shown in "3. 

Then, che photoresist f iljEa 6re ex?osed/ thrcug . ^ 
="k of a predetermined pattern, -_o light emitted by a 
high-pressure ir.ercurv iamo, an- 

in a developer for development to for, a patterned 
Photoresist fil m ; <30 as shown ta ?:c . i<(c) . Then> ^ 
thin sheet is subjected, when need, be, to a hardening 
Process, a washing process and such, and then an etchant 

containing ferric chloride as a d h,, <M i 

85 a P-mcipal component is 

sprayed against the thin sheet 1C10 to etch through 
Portions of the thin sheet Kio not coated with the 
patterned photoresist fi- s 10 20 so that inner leads of 
predetermined si.es and shapes are formed as shown in TIG. 
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7 -en, t he patterned resist *• 



■" s are remove: 



T-r- • , . _ . . " '• - 



.-.G. 14 : e; . Predetermined areas cf -_h 



-ftrr 



e -5-= frame 
= «r..d by the etching process are .si Iver-rlat^ 
being washed and cried, an adhesive polyi^e -.J.".. 

i6£dS f " Predetermined "taJ ba-s 

bent ' ^ b6 ' ^ ^ Pad depressed. ^ n Z 

— g access, the etchant etches the thin sheet in b~- 
- Section cf the thicks and directions perpe.nbi c , : ^ 

»o tne tnickness, which limits tr- 

- . k .r::i: is - C f i nn er 

-eac pitches cf lead frames S <r e . , 

a-r.ce the thin sheet » s 
etched from both the ma jo- si:-*.™. 

^ . _ ces as snown ir, FIG . H 

— , ? ,,. e t .,,, s process . lt „ i4< ^ ;he Um 

in.erva^s between the lines a-e -u. 

a.e ... u he range of 50 to IOC* 

— <», the MS „ ie8d „. ¥1B9 , ?ufficient M 
S .n..-.u y . th . thick „. ss o; sh . :M „ , hw B . ujt . ^ 
0.1" « or sbove . rur:h . r „ ore> the ^ ^ 

b ° n0i " 9 - Khe " "» •»"»• P~c... as Ul us „. c . a .„ 
» »- e„ a inner :etas .„ f „ mea by ^^^^ n ^ 



8 



K-ii?9 US 
9-«;05 



fir.e tips thereof are arranged at a pitch of about : 
m.T.7 

However, recent rr.ir.ictuie resir.-er.capsula-. 
se-.iccr.cuctcr package requires i.-.-er leeis arra.-.ce- 
?i-zr. S s in the rar.ge of CI- to 1.15 .tut., far s.r.sller tr 
C.lcS -t. When a lead fra.t.e is farricated by process:..-.: 
thin sheet of a reduced thickness, the strength of t 
outer leads of such a lead frar.e is not large enough 
withstand external forces that -ay be applied thereto 
the cheque.-.-, processes inducing an asse-bli-g proce: 
and a chip counting process. Accordingly, there, is a ii (T .: 
to the reduction of the thickness of -.he thin sheet t 
enable the fabrication of a -mute lead frame having fir 
leads arranged at very small pitches by etching. 

An etching method previously proposed to cvercom 
such difficulties subjects a thin sheet to an etchin 
process to form a lead frame after reducing the thicknes. 
of portions of the thin sheet corresponding to the inne: 
leads of the lead frame by half etching or pressing to for* 
the fine inner leads by etching without reducing the 
strength of the outer leads. However, problems arise in 
accuracy in the subsequent processes when the lead frame is 
formed by etching after reducing the thickness of the 
portions corresponding to the inner leads by pressing; for 
example, the smoothness of the surface of the plated areas 
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ar.c 

e lr£ 



intricate 
has 



^ unsatisfactory, the inner leads cannot be fcrr.ed 
flat-ess and a dimensional accuracy requires -c ~- £ - 
:ead frame accurately for bc.-.di.-.c and 
?-a-.e.T,akin ? process must be repeated twice -akir.z 

fabricating process intrica-- -- - e 

<-*--. _s S 'sc necessary -_r 

repeat a clatemaking process :w i:e when the thickness -: 
= he pcrticns of the thin sheet corresponding to the 
leads is reduced by half etching before subjecting the thin 
sheet to an etching process f sr fcrr.ing the lead :ra:te, 
which also ..sices the lead frame fabricating pr:c£;s 
Thus, this previously proposed etching set hod 
yet been applied to practical lead frame 
fabricating processes. 

;SV3J£Cr MATTERS TO BE SOLVED = y THE INVENTION J 

Cn the other hand, because a pitch among inner leads 
is made narrow ss the number of . taBinal> lncr .„ #d< 
is considered important to know whether a problem is caused 
or net in association with position shift or Coplanarity of 
an outer lead when implementing a chip mounting process. 
Accordingly, the present invention has been made in an 
effort to solve the problems occurring ia the related art, 
and an object of the present" invention is to provide a 
resir.-encapsuiated semiconductor device capable of meeting 
the requirement for an increase in the number of terminals 
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end resolving problems which are caused in assoc; 
position shift and coplanarity cf outer lead. 

■ MEANS -CS SOLVING THE SUBJECT MATTERS • 

According to one aspect zi -;- e present 
here is provided a resir.-e.ncapsulated serr.ico.nd.,c: 
•-•ir. S a lead frame which is shaped "in acccrdar.: 
twe-s-.e? etching process to a body wherein a thi 
inner leads is less than that of the lead fra- 
comprising: inner leads having the thickness less 
= f the lead frarr.e blank; and terminal colons i: 
connected to the inner leads and having the same : 
with the lead frarr.e blank, the terminal columns ? c 
a column-shaped configuration which is adapted 
electrically connected to an external circuit, the 
coiu.-r.ns being disposed outside of -.he inner leac 
manner such that they are couple: to the inner lea 
direction orthogonal to the thickness-wise di 
thereof, the terminal columns having terminal p 
arranged on top ends thereof, the terminal portion; 
made of solders, etc. and exposed to the outside b £ 
resin encapsulate, outer surfaces of the terminal c 
also being exposed to the outside beyond the 
encapsulate, each inner lead possessing a recta 
cross-section and having four surfaces including a 
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surface, a second surface, a third surface ar.d a 
surface, the first surface be-.-.; flusr.ec w;t.- cr.e sur: 
cf a rema.r.ing poitior. of tne ir.ner leac havir.c the s 
thickness with the lead frame while be::.: ccccsec 

5 the second surface, and each cf the third and 

surfaces having a concave shape depressed toward t.-.e i.-.s: 
cf the inner lead. 

According to another aspect of the present inventic 
there is provided a resin-encapsulated semiconductor cev; 
-0 using a lead frame which is shaped in accordance with 
twc-step etching process to a bccy wherein a thickness 
inner leads is less than that cf the lead frame blan, 
comprising: inner leads having the thickness less than the 
of the lead frame blank; and terminal columns integral! 
15 connected to the inner leads and having the same thicknes 
with the lead frame blank, the terminal columns possessir. 
a column-shaped configuration which is adapted to b 
electrically connected to an external circuit, the termina. 
columns being disposed outside of the inner leads in a 
manner such that they are coupled to the inner leads in t 
direction orthogonal to the thickness-wise direction 
thereof, portions of top ends cf the terminal columns being 
exposed to the outside beyond a resin encapsulate, outer 
surfaces of the terminal columns also being exposed to the 
outside beyond the resin encapsulate, each inner lead 
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possessing a rectangular cress-section and . 

surfaces including a first surface, a second surface, 
rnird surface and a fourth surfece, the first surface ce:r. 
flushed with one surface of a re.-air.ir.r serf'-- --' 
inner lead having the same thickness uLzr. the lead frare 
blank while being opposed to the second surface, and eacn 
of the third and fourth surfaces having a concave shape 
depressed toward the inside of the inner lead. 

According to another aspect of the present invention, 
a semiconductor chip is received inward of the inner leads, 
and electrodes [pads) cf the semiconductor chip are 
electrically connected to the inner leads through wires, 
respectively. According to another aspect of the present 
invention, the lead frame has a die pad, and the 
semiconductor chip is mounted onto the die pad. According 
to another aspect cf the present invention, the lead frame 
dees not have a die pad, and the semiconductor chip is 
fastened to the inner leads using a reinforcing fastener 
tape. According to still another aspect of the present 
invention, the semiconductor chip is fastened by means of 
insulating adhesive to the second surfaces of the inner 
leads on one surface thereof on which the electrodes are 
located, and the electrodes of the semiconductor chip are 
electrically connected to the first surfaces of the inner 
leads through wires, respectively. According to yet still 
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another aspect of the present invention, the seniccr.curt c- 
chip is fastened to the second surfaces cf the inner leads 
oy burr.pc thereby u be electrically connected to tne inner 
leads. In the above descriptions, in the rase tnat tne 
terrmal coluxns have terminal portions which ere arranred 
on top ends cf the terminal colons, with the terminal 
portions made cf solders, etc. and exposed to the outside 
beyond the resin encapsulate, while iz is the norm that the 
terminal portions comprising the solders, etc. are exposed 
to tne outside beyond the resin encapsulate, i- is not 
necessarily required for the ter-inal portions to be 
projected beyond the resin encapsulate. Moreover, while it 
is possible to use the outside surfaces of the terminal 
coiur-s while they are not encapsulated by the resin 
encapsulate and they are exposed to the outside, the 
outside surfaces of the terminal columns which are not 
encapsulated by the resin encapsulate, can be covered by a 
protective frame using adhesive, etc. 

[WORKING FUNCTIONS J 

The resin-encapsulated semiconductor device in 
accordance with the present invention can meet a demand for 
an increase in the number of terminals. At the same time, 
in the resin-encapsulated semiconductor device, because the 
forming process of the outer leads as in the case of using 
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a mono-layered lead frame shown *?, riG. 12(5: is 
required, ir is possible to provide a semiconductor 
in which no protl-., are caused in asscciaci.r. 
position shift and coiplanariry of the outer leads. 
particularly, the use of a mul 1 1 -pi. -r.ed lead frame sr. = c± 
in a .tanner that inner leads have a thickness less zr.tr 
that of the lead frame blank by a two-step etching process, 
that is, the inner leads are arranged at a fine pitch, can 
meet a demand for an increase in the pin -trier cf o'-» 
semiconductor oevice. Furthermore, by using the lead frame 
which is fabricated by a twc-step etchino process as will 
be described later with reference to FI3. •, sh . £ecsr . = - 
surface cf each inner lead has coplanarity, and is 
excellent in wire-bcncing property. : a addition, since the 
first surface of the inner lead is also a flat surface and 
the third and fourth surfaces ere depressed toward the 
inside of the inner lead, the inner leads are stable and 
coplanarity width upon wire bonding -process can be 
enlarged. 

(£M30D:men?S) 

Embodiments of the resin-encapsulated semiconductor 
device in accordance with the present invention will now be 
described with reference to the attached drawings. first, 
a resin-encapsulated semiconductor device in accordance 
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w iwh a first embodiment cf the present invention 
described hereinafter with reference to FIGs. 1 
FIG. 2(a) is a c:css-seci:c:.a: view of tr.e 
encapsulated semiconductor device arccrdir.c tc thf 
embodiment cf the present invention . FZG. 2 ;bi is a 
sectional view of an inner lead taken slcng zr.e i i r. « 
of . IG. 1(a), and FIG . 2(c) is a cress-sect icnal vie 
terminal column taken along the line 5I-E2 cf .FZG. 
Moreover, FIG. 2(a) is a perspective view cf the 
encapsulated semiconductor device according to the 
embodiment of the present invention, FIG. 2(b) is a 
view cf the resin-encapsulated semiconductor device o 
2(a), and FIG. 2(c) is a bottom view of the 
encapsulated semiconductor device of FIG . 2(a). In F 
and 2, a drawing reference numeral 100 represents a 
encapsulated semiconductor device, 120 a semiconc 
chip, 222 electrodes (pads), 120 wires, 130 a lead i 
122 inner leads, 232Aa a first surface, 131Ab a s 
surface, 131Ac a third surface, 132Ad a fourth surface 
terminal columns, 133A terminal portions, 132B 
surfaces, 233S a top surface, 225 a die pad, and < 
resin encapsulate. 

In the resin-encapsulated semiconductor d< 
according to the first embodiment, as shown in FIG. : 
the semiconductor chip 110 is placed inward of the ; 
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is »» to «.«:y ...» r:c • ■ . 

--c p ..o meun . ts or shf _^ ^ _ 

surface cherec; which is cppcsed zs th , c 
thereof where the electros =s = s; J. 7 .] 

-.^,,-,= :or cfcip no £re £rrar;e= £4=r e 

:s e:ec::::av y connected t = , he se== , = . s _ ;£ 

= t.-.e i-r.er lead 121 through -.he wire 120. rhe el * 

ejection between the resir.-encapsulated sef J c 777 

by mounting che r es,n-enca P s,; £ ced 
=evi=e ice vi £ -he terminal o= - ~ s 

• " s "- J " e «r. bei.-.g mace 

= - a semi-spher.cal so: , gr> 0 . s ?rir .^ cirruu sufcszraze 

— e terminal portions 133A locate, on :he toe surfaces 
ci che cerninal colons 132, respective! v. - n ., e 
resir.-er.cepsulated semiconductor device of th . 

of :he present invents, :: is Rot necessary 
-uired to provide a protective frame ISO, and instead, a 

structure, 6S shown in FIG. l/ s », - n w k.-„ _ 

• ' - n w ntcn no protective 

frame is used can be adopted. 

The lead frame 130 used i,. the semiconductor device 

100 according to the first embodiment is made of a « 2 I 
nic^-lron alloy. Therefore, the lead frame 130 A wnich 
h " 8 » ^ FIG. 5(a , and is shaped by an 

•tehing process, is used as the lead f rame 130. The lead 
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thickness less than that of the terminal column, : 
other portions. Cam bars 156 serve as a car. v.-.e 
er.^psulatir:; the semiconductor chip HO with = -* s - 
Moreover, although the lead frame 13CA which •* :::: ,ce, 
by etching to have the conic— as show- ■ - r-~ - . 
used ir. this embodiment, -.he lead frame is not l — ted -. 
such a ccntcur because portions except the inner leads 121 
ar.d the terminal columns 133 are not necessary. - The inner 
leads 131 have a thickness of <C Ct. whereas the port i ens 
of the lead frame 130 ether than the- inner leads 131 have a 
thickness cf C.25 mm which corresponds to the thickness of 
the lead frame blank. The other portions cf the lead frame 
130 except the inner leads 131 may not have the thickness 
of 0.1= h», but have a thickness of 0.125 mm-O.SO mm which 
is thinner. The tips of the inner leads 231 have a small 
pitch of 0.12 mm so as to achieve a- increase in the number 
of terminals for semiconductor devices. The second face 
•32Ab of the inner lead 132 has a Substantially flat 
profile so as to allow an easy wire boding thereon. Also, 
as shown in FIG. Kb), because the third and fourth faces 
131Ac and 232Ad have a concave shape which is depressed 
toward the inside of the associated inner lead, a high 
strength can be obtained even though the second face (wire 
bonding surface) 131Ab is narrowed. 

In the present embodiment, since twisting does not 
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occur in the inner leads 121 irrespective of wr.et.-.er t. 
i^er leads 131 is long or not. The inner leads havin; 
contour, r.i shown in FIG. S(a,, in which ti.e tics cf 
inner leads 121 are separated one fro- a.-.cc.-.er, a r 
precered by the etching process, and the inner leacs ar 
resir.-er.cacsuiated after mounting the se-rccndjctr r ch : 
therecn as will be described later.' However, where th 
inner leads 131 are long in their length and have , 
tendency fcr the generation cf twisting therein, it is 
impossible to fabricate the lead frame by etching to have 
the ror.cccr as shown ir , FIG. = ;a). Therefore, after 
etching the lead frame in a state where the tips of the 
inner leads are fixed to the connecting portion 2 313 as 
shown in FIG. 9(0(0, the inner leads 122 are fixed with 
--he reinforcing tape 160 as shewn in FIG. 9(c) (Ok Then, 
the connecting portions 2213 which are not necessary in th 
fabrication cf the resin-encapsulated semiconductor device 
are removed by a press as shown in FIG. 9(c) </\), and a 
semiconductor device is then mounted on the lead frame. 

Hereinafter, a method for the fabrication of the 
resin-encapsulated semiconductor device will now be 
described with reference to FIG . 6. First, the lead frame 
130A, as shown in FIG. 9(a), which is shaped by the etching 
process as will be described later, is prepared such that 
the second surfaces 131AP of the inner leads 131 are 
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sr.: . 
- •• ;. 



directed upward (."£. eta)). 

Then, the semiconductor chip ::c is mounted 

cie pad 125 such tr.at -.he surfaces of -.he 

=hip 120 on which che electrodes 111 are arr £ --e= 7 £ 

directed upward (FIG. 3(b)). 

Next, after the semiconductor chip 220 is :£s , £re 
onto the die pad 235, the electrodes 222 c: - -_, 
semiconductor chip lie and the second surfaces 231^ cf 
inner leads 131 are bonded with each other using wires 22 
,t:g. 5(c)). 

Subsequently, encapsulate i s carried cut with the 
conventional resin encapsulate 2<0. Thereafter, 
unnecessary portions of the lead frame 230 which are 
protruded from the resin encapsulate 2<0 are cut by a cress 
-0 fore terminal columns 233 and also the side surfaces 
1333 cf the terminal columns 233 :F2G. 6(d)). 

Then, the dam bars 236, the frame portions 237, etc. 
of .he lead frame 130A as shown in FIG." 9 are removed. 
Next, the terminal portions 233A each made of the semi- 
spherical solder are arranged on the outer surface of each 

terminal column 133 »<■> * - < 

- JJ -° '-orrcate a resin-encapsulated 

semiconductor device (TIG. 8(e)). 

Thereafter, the protective frame 180 is arranged by 
means of adhesive around an entire outer surface of th 
resultant structure in such a manner that the side surfaces 
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c: the terminal columns 123 are covered therebv r:: 
SlfJJ. At this time, the protective frame 1;C fur.cticr.s t 
reinforce the semiconductor device. In ether ■.. crc's , tr. 
protective frame 16C serves :: prever.t mciscure :r: 
leaking into a cap between the resin enccpsul ate and ::. 
terminal columns due to the fact that the sice surfaces : 
the terminal columns are expesed to the outside, wherery , 
crack is not formed in the semircr.ducc :: device and th< 
breakage of the semiconductor device is avoided. However, 
persons skilled in the art will readily appreciate that it 
is not necessarily required to pre vide the protective frame 
lrl. Also, when such an encapsulating process by the resin 
is carried out using a cesireo mold, the encapsulating 
process is implemented m a state wherein the outer side 
surfaces cf the terminal columns cf the lead frame are 
somewhat protruded out of the resin encapsulate. 

A method for etching the lead frame of the first 
embodiment will now be described in conjunction with the 
attached drawings. FIG. 11 * is of cross-sectional views 
respectively illustrating sequential steps of the etching 
process for the lead frame of the first embodiment. In 
particular, the cress-sect icnal views of FIG . 1 correspond 
to a cross section taken along the line D1-D2 of FIG. 9(a). 
In FIG. 11, the reference numeral 1110 denotes a lead frame 
blank, 1120A and 1120B resist patterns, 1130 first opening, 
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1240 second openings, 1 1 5C first concave portions, lie 
second concave portions, 1170 flat surfaces, and :lrC a: 
etch-resistant layer. first, a wate.--scluble casein resis: 
using cot as slum dichromate as a sensitive agent is rcated 
ever both surfaces of the lead : rarr.e clan k 111: race : :" a 
42t ni ckel-iron alloy and having a thickness cf about C.l: 
itj7: . Using desired pattern plates, the resist flirts are 
patterned to form resist patterns 112CA and 112*03 having 
first opening 1130 and second openings 1140, respectively 
•;ri3. 11(a)). 

The first opening 113C is adapted to etch the lead 
frame blank 1110 to have a flat etched bottom surface to a 
thickness smaller than that of the lead frame blank 1110 in 
a subsequent process. The second openings 1140 are adapted 
to form desired shapes cf tips cf inner leads. Although 
the firs- opening 1130 includes at least an area forming 
the tips of the inner leads" 1 1 1 C, a topology generated by 
partially thinned portion by etching* in a subsequent 
process can cause hindrance in a taping process or a 
clamping process for fixing the lead frame. Thus, an area 
to be etched needs to be large without being limited to 
fine portions of the tips of the inner leads. Thereafter, 
both surfaces of the lead frame blank 1110 formed with th 
resist patterns are etched using a <8 3e ' ferric chloride 
solution of a temperature of 5"7*C at a spray pressure of 
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of „ h „ firs: :ecesses ,. }s <t:ftM ss 

etcned bottom surface ha^e a ~— -■- K 

- ccrresL.o-c.-r to : .• 

= = -:-« thickness of the 2 5a =! fra- e =: a ,> . r: -_ .. 

Although both surfaces cf the lea- ; rft -. .... 
» 1 - T "-*««ous:y etched in the priory etchtrr rrrtess. 
- - ,ct necessary to simultaneously etch both surfaces o- 
e lead frame blank 1110. The reason why bcth surfaces c> 
e lead 5ra.,e blank 1110 are s:.; :ine ,s: y etched, as •- 
— embodiment, is to reduce the etching time taken a 
seconcary etching process as will be described later. ~. 
= — taken for the primary and secondary ecchino 
Passes is less than that taken in the case of etching ^ 
«ly on. surface of the lead frame blank on which -k. 
-sisc pattern „ ao . la forced. Subsequently, the surfac 

provided with the first — es» es 

--esses respectively etched 

*= the first opening n 30 is entirely coated with an 

etch-resistant hot-melt wax 

wax (acidic wax type MR-WB6, The 

layer 1180 so as to fill up she f irs: reces$ „ mo ^ ^ 

cover the resist pattern 1120A (TIG. life,). 

It is not necessary to coat the etch-resistant laye^ 
"•0 over the entire portion of the surface provided with 
the resist pattern „ 20A . However, it is preferred th „ 
the etch-resistant layer 11B0 be coated over the entire 
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pcrticr. of the surface forced with the first recess 
and first opening 1130, es shown T1Z. 11 < Z ) . bar* 
•is difficult to cost tne etch-resistant layer 11M r 
the surface portion including the first recesses 
Although the etch-resistant layer 1120 we* er.rlcyec : 
embodiment is an alkali-soluble wax, any suitari 
resistant to the etching action cf the etchant solutt: 
remaining somewhat soft during etching may be used, 
for forming the etch-resistant layer 12E0 is net limit 
the above-mer.ticr.ed w £X( but -ay be a wax cf a jv-se 
type. Since each first recess 115C etched by the or 
etching process at the surface formed with the pa 
adapted to for* a desired sr.ace cf the inner lead t: 
filled up with the etch-resistant layer 1260, it is 
further etched in the following secondary etching croc 
The etch-resistant layer 1150 also enhances the mechar 
strength of the lead frame blank for the second etc 
crccess, thereby enabling the second etching process t« 
conducted while keeping a high accuracy. it is 

possible to enable a second etchant solution to be spr. 
at an increased spraying pressure, for example, 2.5 kg 
or above, in the secondary etching process. The incre. 
spraying pressure promotes the progress of etching in 
direction cf the thickness of the lead frame blank in 
secondary etching process. Then, the lead frame blank 
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subjected ro a secondary e:c:.:r.c process. In tr.;s 
secondary etching process, the lead f rare blar.> 111C ; s 
etched at its surface formed vitn firs: recesses 
having a fiat etched bettor. surface, :: completely 
5 perforate the second recesses 1160,. thereby fcrmir.c ::.= 
tips cf inner leads 131* (FIG. 11 z) ) . 

The bottom surface 11*70 cf each recess for-ed by the 
primary etching process is flat. However, both sic? 
surfaces cf each recess positioned at opposite sices of the 

10 better, surface 1170 have a concave shape depressed toward 

the inside of the inner lead. Then, the lead frame blank 
is cleaned. After completion cf the cleaning process, the 
etch-resistant layer 1180, and resist films (resist 
patterns 1120A and 11203) are sequentially removed. Thus, 

15 a lead frame 130A having a structure of FIG . 9(a) is 
obtained in which tips of the inner leads 131A are arranged 
at a fine pitch. The removal cf the etch-resistant layer 
1180 and resist films (resist patterns li_20A and 1120B) is 
achieved using a sodium hydroxide solution serving to 

20 dissolve them. 

The processes for manufacturing the iead frame as 
shown in FIG. 11, is to form by means of etching the lead 
frame having the tips of the inner leads used in this 
embodiment cf the present invention, which have a thickness 

25 less than that of the lead frame. Especially, the first 



surfaces 23iAa of the zios o* --e i ^ 

- °- ~- e -nr.er 2 eads as show- 

FIG. 1, are flushed with one surfaces of remaining s::: ... 
cf tne inner Isads having the ££r .. s thici.r.ess w; . ; . 
frame while being opposed to -.he second surfaces I-lac. 
the third and fourth surfaces are forced tc have a ccncave 
shape which is depressed toward the inside cf the 
leads. Where a semiconductor chip is mounted on the seccr.c 
surfaces -3:Ab of the inner leads by means of bumps for an 
electrical connecticn therebetween, as in a 
device according to a third embodiment as w;- be described 
hereinafter, an increased tolerance for the connection by 
-mps is obtained when the second surface 131Ab has a 
concave shape depressed toward the inside of the inner 
lead. To this end, an etching method shown in FIG. 12 is 
adopted in this case. The etching method shown in FIG. 12 
is the same as that of FIG. II ia association with its 
primary etching process. After completion of the primary 
etching process, the etching method is c&nducted in a 
manner different from that of the etching method of FIG. 11 
in that the second etching process is conduced at the side 
of the first recesses 1150 after filling up the second 
recesses 1160 by the etch-resist layer 1160, thereby 
completely perforating the second recesses 1160. At this 
time, by implementing the primary etching process, etching 
at the side of the second openings ll<0 is performed in a 
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sufficient manner. The cross see-on - - e£ --- _ 

- e c ... ...:.e: _eac, 

including i :s tip, forced in accercanre with the etc 
M-nod or TIG. 12, ha, a concave snape cepressed 
inside of the inner lead at the serene surface ::: A t. as 
shown in FIG. 6 !b) . 

The etching method in whic- - - * _ 

r process is 

cenducted a-, two separate steps, respectively, a S , h6t 
cf r:3s. 22 and 12, is generally called a "tve-step etchi.-.c 
method". This etching method is advantage:^ in that a 
desired fineness can be obtained. The etching method used 
to fabricate the lead frame 135A cf the first embodiment 
shew, la r:G . s invc:ves zhe twc . sz£? #sshia9 ^ 

"-he method for forming a desired shape cf each lead frame 
pcrtior. while reducing the thickness of each pattern 
fcrr.ee. : a particular, the etching method makes it 
possible to achieve a desired fineness. m accordance with 
che method illustrated in riGs. 22 and 12, the fineness of 
"he tip of each inner lead 132A formed by. this method is 
dependent on the shape of the second recesses 1160 and the 
thickness t of the inner lead tip which is finally 
obtained. Tor example, where the blank has a thickness t 
reduced to 50 Dm, the inner leads can have a fineness 
corresponding to a lead width Wi of 100 Dm and a tip 
Pi^ch p of 0.15 mm, as shown in FIG. 21(e). m the case of 
using a small blank thickness t of about 30 Dm and a lead 



»»:so v: 



27 



*-SS99 I'S 
9-8205 



width Wl of 70 Dm, it is possible to form ir.r.er le-c 
having a fineness corresponding to an inner lead ci~c- - - 
0.12 ..it. . Of course, ic may be possible to fcrrr. inner 
having a further reduced tip pitch by adjustir.r tne rl£- 
thirkr.ess t and the lead width Wl z'r.az is to saw £ 
inner lead tip pitch p up to 0,08 r~,, a blank thickness 
to 25 Cm , and a lead width Wl up to <C Cm can re 
obtained. 

In the case where twisting cf the inner leads does net 
occur in the fabricating process, as in the case where the 
inner leads are short in their length, a lead frame 
illustrated in FIG. 9(a) can be directly obtained. 
However, where the inner leads are long in length as 
compared to those of the first embodiment, the inner leads 
have tendency for the generation of twisting. Thus, in this 
case, the lead frame is obtained by etching in a state 
where the tips of the inner leads are bound to each other 
by a connecting member 131B as shown -in FIG. 9(c)(-<). 
Then, the connecting member 1313 which is not necessary for 
the fabrication of a semiconductor package is cut off by 
means of a press to obtain a lead frame shaped as shown in 
FIG. 9(a). 

Moreover, as described above, where unnecessary 
portions in a structure shown in FIG. 9(c) (<) are cut to 
obtain the lead frame having the contour shown in FIG. 
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10 The tip = f 
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5(a), a reir.forcir.c tace - a 

- a ?c-yir.:ce tare •« 

generally used, as shown _ a . = jj/ ^ ^ ^ 

connecting membe: 2213 is c ,- c „ 

. w . c press :: 

cctair. .the cc.-.tcur shewn ; - r: ~. s- c .. 0 , . 

oevice is runted or. the lea: f :&r9 ..... ] 
— feci,, tape attached Also,\he 
se.iccncuctcr device is encapsulated wtth a res- ■- - 
condition where the lead frs.e still has the taoe. 
-Lr.e £:i-r :2 i I:us:rst8s a _____ 

he inner lead 111 --- • c . . - 

-..e _e 6 o :ra-e used 

-jIA has an etched flat su--s-*> _ 

5 e :sszzr.d surface) i31Ab 

which is substantially flat a--^ . 

~ — «-«-3re has a width wi 

s greater than t'-e w--- v- 

...e w. w ... A ^ c?posi . e sur;ace 

The widths wi ar.c- W2 (ab 

cre -ore than the 

wi=-.h W at the central portion cf the tips wnen viewed in 
che direction of the inner lead thinness. Thus, the tip 
o= .he inner lead has a cross-sectional shape having 
opposite wide surfaces To this end. although either of 
th. opposite surfaces of the t: ? S31A can be eflsily 
electrically connected to a semiconductor device (not 
shown, by a w ire 120A or 1203, this e.bodi.ent illustrates 

° f " Ched "» for wire-bonding as 

shown in „G. 13 ( o Ma) . In ^ , 
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131Ab depicts an etched flat surface, :31Aa a striate z : = 
lead frame blank, and 221A and 1215, respectively, * p ; a:f: 
portion. in the case of rlG. 13,3; -.a,, there has 
particularly excellent in wire-bcr.cir.c crrpertv, rera.se 
the etched flat surface does net have roughness. TZZ-. 
13 shows that the tip 12 215 cf the inner lead cf tne 

lead fra.T.e fabricated according to the process illustrated 
in FIG . 14 is wire-bonded to a semiconductor device. In 
this case, however, both the eppesite surfaces cf the tic 
12215 cf the inner lead are flat, b\:z r.&ve a width smaller 
than that in a direction cf the inner lead thickness. In 
addition to this, as both the zzzzsize surfaces cf the tip 
1231B is formed of surfaces cf the lead frame blank, these 
surfaces have an inferior wire-bcr.cing property as compared 
to that cf the etched flat surface of this first 
embodiment. FIG. 13(-J shews that the inner lead tip 
2322C or 2331D, obtained by thinning in its thickness by a 
means cf a press (coining) and then by etching, is wire- 
bonded to a semiconductor device (not shown) . In this 
case, however, a pressed surface of the inner lead tip is 
not flat as shown FIG. 23 (- ) . Thus, the wire-bonding on 
either of the opposite surfaces as shown in FIG . 13(-)(a) 
or FIG. 13< — ){b) often results in an insufficient wire- 
bonding stability and a problematic quality. The drawing 
reference numeral 1331Ab represents a coining surface. 
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A modified example of tht resir.-encacsulated 
semiconductor device in accordance v • - - 
embodiment of the present invention w:i; descried 
hereinafter. riGs. 2(a) thrown 2:e> are :r:c.. 5e:: . ... 
views C f the modified example cf the resm-encacs - atec 
semiconductor device in acccrdar.ee w; : - -- e --. _ s . 
embodtment cf the present invent: en. 7;- s ss - izz - = .. : - 
device of the modified example as shown in -FZZ. 3;a), is 
different from that of the first embediment in that a 
pesitien of 'the die pad 125 is chanced, that is, -.he die 
?a= 135 is exposed to the outside. = y the fact that the 
=te cad 125 is exposed to the outside, the heat dissipation 
prcperty is improved as compared to the first embodiment. 
■-■'-so, in the semiconductor device of the modified example 
es shown i n FIG . 3(b)> bectuse ., e die ?ad is -xpoae(J 

to the outside, the heat dissipation property is improved 
65 compared to the first embodiment. IT.iike the first 
embodiment or the modified example as shown- in FIG. 3(a), 
in the present modified example as shown in FIG. 3(b), 
because a direction of the semiconductor device 110 is 
changed, the first surfaces cf the lead frame are 
established as the wire bonding surfaces. The modified 
examples as shown in FIGs. 3(c). 3(d) and 3(e), illustrate 
semiconductor devices which are obtained by modifying the 
semiconductor devices of the first embodiment, the modified 
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example as shown in FIG. 3(a) and the modif-d exar.de 
shown ir . FI 5. 3(bJ< wherein ., e se ^. s? , er;=a: ss =e £ 
nc- used, and instead, the tc? s . Jrfact£ c , ._ e 
cclu-.-.s are directly used as the ter-i.-.al pcrtio.-.s 
£- er.t:re -a.-.uf acturing procedure car, be s;-ci:: :5i . 

Next, a resin-encapsulated semiconductor cevire :.- 
accordance with a second e.r^odi.T.ent cf the c.-esent 
invention will be described. r:G. < (a, i S a crcss- 

secticr.ai view of th» -es- --<=-- = 

- ... ?su_ateo ser.: conduct c r 

«vice in accordance with the second embodiment cf the 
Present invention, FIG. < (b, is a crcss-seccicnai view 
illustrate inner leads, taken along the line A3-A4 cf 

r:S ' <;S) ' ^ FIG ' <<c} - s * cross-sectional view 
illustrating a terminal column, taken along the line B3-S4 
=- r::-. <(a) . 3eC ause an outer appearance of the 
semiconductor device of the second embodiment is 
substantially the same as that cf the first embodiment, it 
is not illustrated in the drawings. I„ ri6 . 3, the drawing 
reference numeral 200 represents a semiconductor device, 
210 a semiconductor chip, 211 electrodes (pads), 220 wires, 
230 a lead frame, 231 inner leads, 231Ab a second surface, 
231AC a third surface, 231Ad a fourth surface, 233 terminal 
columns, 233A terminal portions, 233B side surfaces, 233S 
top surfaces, 2.0 a resin encapsulate. and 270 a 
reinforcing fastener tape. m the semiconductor device of 
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chis seco„ d «b« )i «„. the lMi „, ^ ^ ^ 

die pad, the seir.iconcuc- — 

- is raster.ee 

lm " :e " S ' y :he sc. ,". 

lMd ' 231 fc >' "*»• *«■ Also, ls ,,, .... ... 

.Lc-.ric. cor . r , ct;oa ie:ween :fte rM , a . >iietM ;. 4 ; t -* 

ser.ico.id-jc-.ir device :0 0 of --is „ r . .. . 

,-nen. c r.c a- externa ^ 

circuit is achieved by rou.-.ti.-.c ,, a _ 

• es — -encapsulated 

semiconductor device 20C v £ , 

— e -erminai portions 232A 

eacn being -ace cf a see-so- .• 

s....e...a. sold.r. or a printed 

circuit substrate, with the te-v--: . • 

-•-a-..-, portions 233A located 

on the top surfaces 222s of - e c — m'-.i 

— e .er.-n.nal columns 233, 

respectively. 

19 * ddi " Cn ' device of -.Ms s .„„ d 

10, W . Th. Mnuf .o tuIin , methM o£ th , semieonduetoc 
-vie. of this eafcod^nc csin, the lMd frlm . 2m ^ 
1. shaped by th. etchin, P roc„s is . ub ,„ ntl , lly th# ^ 

as that of the f < -sr Pm w;^„ 

e ...sc e«boci.„.r.c except that, while in the 

«s. of the «„« , te odi„,„ : . the wit. bonain , pt6c „, 4 „ fl 
--..in eno.psul.tin, P roc.ss are performed ,„ , ^ 
-herein the semiconductor chip is f.„. BM tn , 

in th. case of the second emoodi„.„ t . th , uire 
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bonding process and 

D,JU » e s * .-. encsDs-j * ■• ~^ 

- cS:ene - together with the Lr.r.e- :- a - s ... ' ~* 
-ei-fcr=i-= fastener tape "o. Als=> ., e 

- -- -necessary portion and . che 

" =rrir? ?rDCe " Sf " -sin encapsulate c -/ 
^.elemented in the same 

• " — 8 ---s- e-bcdi-e-- 
^eed frame 230 as shown ia rSG> . 

- s ccramed in - 
-a* manner by which the lead ; r .-. . . 

is obtained , n 0 -, e 

s e . - by cutting the resultant 

6 oc =*«ed after etchir.c B .... e . 

■ r— ... ^ S - JC: "- e «s shown in 

'°- 9Q ' At this tine • Ka — 

* as ^ RV ««ion.l reinforcing 

-as.e er tape 260 (the polyteid, - £ . e , _ . 

~ ej as sr.own in ftp 

10(c) CO,, which perform a re- - D . 

-ng function is used 

- r -G. 5(a) through 5(c) ,- e 

. 6 cr2ss -sectional views 

--s.rati.-g modified exano'es o* -k 

c , P S °- - e ••"iconductor device 

c- .he second embodiment 

. semi «ndu«or device as 

shown in FIG. 5(a) is di'ferert- * 

device o* *h d »-'««»t from the semiconductor 

sem " "™ ^ ^ " - 

sem.onouctor chip thereof which has the electrodes is 

Erected downward. The modified examn-* 

Sfbi . h , examp.es as shown in FIGs. 

»Cb, and 5(c). iilu strate semiconductor devices which are 
o^ained by modifying the semiconc , ccor ^ ^ 
-cond embodiment and the modified exampie as shown in riG 
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».s..d. top sur.'ac. e . :he .^.^ ___ ___ 

Slt,e " y u "° " :he * • :n 

cecause a protective frar.e - s — 

- s -sec .... 

surfaces 2235 of the - e — 

-*-"-«- --~T.r.s 113 are execseb - 
= -e outside, a checking cperaticn by a test, 
easily performed. 

Hereinafter, a resin-enra P sulated 

28Vi:9 ^ £C= ° rdanCS * ^ ^cci,ent of sfc . - 

-ve.-.tio.-. will oe described. r:3 . is £ 

section vie. of ,he restn-encepsulated se,, c ^Zl 

dSV1:e ° f " S 5h4rt e — - «. 6;c! iB a cre$s ; 

sectional view illustrating in- e - " eae c - 

y ---..e. _eacs, taxen along zhe 

T illu --" 1 "» • =•*.., .:o„, .... lin . 

°-' m - 6,fci ' « .pp...-,,,. or ..„. 

»,,=o^.c-.o, o e „ ice ,,. ,, is .. hira eteodi ,. nc js 

«*.,..„.»„ m th . t ., ,,. first embodiinenc _ ^ 

is no-. Ul„ ttmt in th . ar , u;no ,_ ^ ff _ 

r.f.r.nc. „ u „er.l 300 r.p r .,., tJ . semicon<i . Jc:oc ^.^ 

mo . chSp . 3!2 SuTpj _ , 3o a jeja ;raM> 

inner lean,. 3 31Sj a (i ,.,,.„. 

surface, 331Ab a second surface, 

332Ac a third surface "man * * 

-ace. 33,3,0 a fourth surface. 333 terminal 

colons. 333* t . tminal porti „„ ^ ^ 

top s»r,.c„, 3)0 . r .,i„ e„= apsulate , and 35Q , 



5,:so vl 35 



reinforcing fastener tape -k„ 

fi Pe. ,n .he semiconductor device ;■■ 

~'r>is third embodiment, the se-r- 

c sem. .oncuctcr chic - - ■-. 

fastened to the second surfaces 331^ - .' 

-,. . •'•"• Sr -5£2S 

... cy t.,e bumps 311 thereby t= be eiectricallv , 

- the S econ d surfeces 3 31 A b. 7he :e5 , 

— r as shown in FIGs . 10(a , ^ ^ ^ ^ ^ 
by the etching process of FIG. H. As s ,. w . 
12:<,fb: '' b ° th Width$ W1A labour !Oo'a^V-7o 

r d "- h WA " * Ce - er ? — ^ * --^^ess-wise Section. 

-o fact that the second surfaces 331 Ab of the inner 

-ads HI is depressed toward ir:£ide sf ^ ^ ^ 
•n- first surfaces 331 Aa are flat, a desired fineness 

be obtained. AIs o, when the second surfaces 331 Ab of 
,,,er leads 33! are electrically connected to the 

ser.;:or.c-jc:or chio via hnmnc 

-P via Dump., easy connection can be 

accomplished shown in : „ OMbl . rum . r< .„ ^ 

case of « hl . third .^ eai ,, nI> as in ^ c>s> oj f 

«d second events. th , elK:ticil 

the mi»-.»c. p „l, tM semiconductor device 300 of this 

*" d " = »• «"«.. by mouncin, 

to. r.sin-.ncapsul.t.d semiconductor device 300 vie the 
«.-i».a portions 333A e.cn dein, „«,. ef . se »i- sph e r i C el 
on e printed circuit sudscrate, with tne termin.i 
Portions 333, iocated on tne top surfaces of th, t , r „i„ al 
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columns 333, respectively. 

In addition, unlike the semi conduct or device -* 

first err.bodiir.er.c, the semiconductor dsvire cf this 

embodiment uses a lead frame vhizh is shape- cv the = 

process =s shown in FIG. 12. However, the ma.— : = c: 

method of the semiconductor device of this embccime.-.- ■« 
substantially the same as that of the first embcb—.er- 
excepc that, while in the case cf the first embodiment , the 
wire bonding process end resin encapsulat ir.g process ere 
performed in a state wherein the semiconductor chip ls 
fastened to the inner leads, in the case cf this third 
embodiment, the wire bending process end resin 
encapsulating process are performed in a state wherein the 
semiconductor chip 310 is fastened to the inner leads 331 
via the bumps. Also, the cutting process for the 
unnecessary portions and the terminal portion forming 
process after resin encapsulating process are implemented 
in the same way as the first embodiment. 

FIG. 6(d) is a cross-sectional view illustrating a 
modified example of the semiconductor device in accordance 
with the third embodiment of the present invention. In the 
modified example of the semiconductor device as shown in 
FIG. 6(d), the terminal portions each comprising the semi- 
spherical solder are not provided, and the top surfaces of 
the terminal columns are directly used as the terminal 
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.portions. Because the protective '- a --e -s 

--cs...e .s not usee a.-.c : 

side surfaces 3333 cf th* - = --.--•. „ , 

-n. .e c , columns 333 are e >:cc £ 

to the ouc*ia«, a c.necking operation by a -.est, etc. -!/ 
easily performed. 

Hereinafter, a resir.-en-aos-.-- - 

device in accordance with a * 0 .— k ...... 

c - ° — h er.oooir.ent of - - 

present invention w - 1 ho j., . . 

o.. «... be descrioec. ri-3. 7 {a j is a crcss 

sectional view C f the resir a= sii - a -^ 

device of the fourth embedir.e-- r-.- 

' ls - -s a crcss 

sectional view iilustratino — - ea - s --• 

. -ea«.s, taxen alone th 

line A7-A8 of FIG. 7(a), and ?: 3 . 7(-i •• s 

ls -' ~ s - "©"-sectional 

view illustratinc a te— r.- • 

— .T._..a, .o..--, - SKen a , org . he 2ine 

of rifl. 7,b,. Because an outer appearance of the 

semiconductor device of the this fourth embodiment i s 

substantially the same as that of -re •« -,- Pm s rt • • 

-r.e s k embociment, it 

is net illustrated in the drawir.es. t- r 1G , . 

- = • -n .ig. /, the Drawing 

reference numeral . <00 represents a semiconductor device, 
410 a semiconductor chip, m pads , , 30 a . lefld f ^ ^ 
inner leads, OlAa a first surface, OlAb a second surface 
«31Ac a third surface, <31Ad a fourth surface, <33 terminal 
columns, «33A terminal portions, <333 side surfaces, <33S 
top surfaces, „ 0 a resin encapsulate, and <70 insulating 
adhesive. m the semiconductor device of this fourth 
embodiment, one surface of the semiconductor chip < 10 on 
which the pads 411 are disposed is fastened to the second 
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surfaces <31Ab of the inner leads <31 by the ir.s,:. 
adhesive <70, and the pads All ar .z the first s^'a-.. 
of the .r.ner leads <31 are eiec.r.caliy ccr.r.ectec 
cther by wires 420. The semi ccnductcr device cf 
fourth embodiment uses the sarr.e lead. frame which is use 
the third embodiment, which has the contour as shew: 
-"3. 10<a; and 20(b). Also, in the case cf this f_~. 
embodiment, as in the case of the first and se: 
embodiments, the electrical connection between the re£ 
encapsulated semiconductor device <00 of this embodirr 
and an external circuit is achieved by scanting the res 
encapsulated semiconductor device AC0 via the cernr- 
portions <33A each being made of a semi-spherical sold, 
on a printed circuit substrate, with the terminal portie 
433A located on the top surfaces of the terminal colurr 
<33, respectively. 

FIG. 7( d , is a cross-sectional view illustrating 
modified example of the semiconductor device in accordanc 
with the fourth embodiment of the present invention. ; 
the modified example of the semiconductor device as shov 
in FIG. 7(d), the terminal portions each comprising th 
semi-spherical solder are not provided, and the to. 
surfaces of the terminal columns are directly used as th, 
terminal portions. Because the protective frame is no, 
used and the side surfaces 433B of the terminal columns «3- 
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C ' be e «i2y performed. 



ects or the invention; 

The present invention prcv-des a - e .<- 
se.T.i conduct or device emoloy-o -*.. 

Whi=h is ca P ab -e of meeting a „ r"""" 

-creased terminal number, furthermore, 

•ncp.ul.fd semiconductor device r " 1B: 

ID • , e „ . - a ~==-=ance wi th this" 

on coes not require a ~- a — .. 

-e cam bars as i„ the csse . 

S -* £ - € " havi.no 
-- c -s as shown < n r- - - - ,„ 

• .-.s a resul; c x - - • s 

rMia "«««P«i«.d semiconductor dev~ e doe 
o~ hi— ,• 3 ^--e does not hav a 

5 associated w<- h conl 3 ?r ° blem 

h C ° Plana ~^ I« addition to these 

"vantages, the resin-encapsuiated se-^du-t • 

e ^ouctor tieviro K ae? 

a snortened interconnection i. na -w - s * 

-e 3GA, whereby the semiconductor device can h 
a parasitic capacity and sh 
20 tirae . ^ d *» a -ansfer delay 
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